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Abstract 
 
A hypothesis of the existence of a long-lived isotope 271Hs in natural molybdenites and osmirides is 
considered from a geochemical point of view. It is shown that the presence of Hs in these minerals can be 
explained only by making an additional ad hoc assumption on the existence of an isobaric pair of 271Bh-
271Hs. This assumption could be tested by mass-spectrometric measurements of U, Pb, Kr, Xe, and Zr 
isotopic shifts. 
 
Extraordinary claims require 
extraordinary evidence. 
Carl Sagan 
 
 
 
 
 
 
 
 
1. INTRODUCTION 
 
Calculated half lives of a hypothetical 
isotope 271Hs from 1.3×108–1.8×1011 yr 
depending on different adopted nuclei 
deformation parameters were reported recently 
in [1]. The aim of these calculations was to fit 
the theoretical data to the indications of ~4.4 
MeV α activity experimentally found in some 
natural objects [2–4]. The possibility of Hs 
occurring in molybdenite and osmiride, in which 
this excess α activity was observed [2, 4], is 
considered from a geochemical point of view in 
the present paper. The problem of the existence 
of long-lived superheavy elements is discussed 
from the standpoint of theoretical and 
experimental physics, among other papers, in [5–
9]. 
 
2. THE HISTORY OF THE QUESTION 
 
In the early 1960s V. V. Cherdyshev and 
coauthors [10, 11] observed using the α -
spectroscopic method an excess of 235U in 
magnetite and molybdenite, which necessitates 
the presence in nature of a transuranium 
radioactive element. Later works were aimed at 
the identification of this transuranium element 
with the use of the α -spectroscopic method. In 
papers [2–4] in natural samples of different age 
and genesis (bone fossils, magmatic minerals, 
iron meteorite, etc.) unidentified α activity in the 
energy range from 4.2–4.6 MeV was observed, 
as well as the presence of an energy spectrum 
identified with 239Pu was recognized. Besides, 
the 243Am energy spectra were detected in a 
number of samples. Papers [2, 3] made an 
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assumption that 4.2–4.6 MeV α activity is due to 
247Cm, which through two β–and two α decays 
turns into 239Pu, whereas 247 Cm by itself is a 
decay product of an even heavier transuranium 
element. The chemical properties of the 
transuranium element were similar to osmium 
[3]. Different fractions of osmiridium after 
chemical sample preparation were analyzed, as 
well as αactivity of energy 4.4 MeV was 
revealed in [4]. To account for the observed 
phenomenon, it was suggested that there 
possibly exists a long-lived superheavy element 
with the chemical properties of osmium, now 
known as hassium (Hs, element 108). The 
suggested chain of radioactive transformations 
between the hypothetical longlived isotope 271Hs 
and 247Cm was the following: 
 
CmCfFmNoRfSgHs 247251255259263267271 ⎯→⎯⎯→⎯⎯→⎯⎯→⎯⎯→⎯⎯→⎯ αααααα  
(1) 
 
Through successive α and β– decays, 247Cm 
turns to a stable isotope 207Pb with an 
intermediate long-lived isotope 235U (T1/2 = 
(703.8±0.5)×106 yr [12]): 
 
PbUPuNpAmPuCm 20777235239239243243247 ⎯⎯ →⎯⎯→⎯⎯→⎯⎯→⎯⎯→⎯⎯→⎯ −−− + βααβαβα  
(2) 
 
Based on the estimated abundance of the 
~4.4 MeV α particle emitter, in [2] the 247Cm 
half-life was calculated to be (2.5±0.5) ×108  yr, 
which is an order of magnitude greater than the 
experimental value (1.56±0.05) ×107 yr [12]. The 
half-life 2.5±0.5) ×108  yr was later ascribed to 
271Hs [1]. The results of [2–4, 10, 11] and the 
consequences emerging from them, even though 
important, were not verified at a later time. At 
the same time evidence for the observation of α 
activity in the ~4.4 MeV region in the thorite of 
Conway (Great Britain) granite [13] were not 
confirmed by the later investigations of the same 
samples [14, 15]. 
 
3. POSSIBLE PRESENCE OF Hs IN 
MOLYBDENITE AND OSMIRIDE 
 
It is common knowledge that Hs is a 
homologue of Os [16]. This allows one to 
consider the possible presence of Hs in natural 
samples by analogy with Os abundance in them. 
Let us consider molybdenite and osmiride, the 
minerals that were examined by the α-
spectroscopic method in [2, 4]. Geological 
descriptions of the sampling points of the 
minerals studied are extremely scanty. For 
magmatic rocks, however, these minerals are 
typomorphic, which enables the known 
characteristics of these minerals to be extended 
to the samples under study. 
Molybdenite (MoS2) crystallizes in a 
subordinate amount in some kinds of acid 
(granite) magmas. It sometimes forms 
aggregates in granites, but it is more frequent in 
the zones of hydrothermal conditions. 
Molybdenite as a whole can be treated as a 
mineral, whose formation is due to the processes 
going on in the earth’s crust. It is widely used for 
Re–Os dating; therefore, the distribution of Re 
and Os in it has been much studied [17–21 and 
the references therein]. The fact that this mineral 
from the outset does not contain osmium 
immediately attracts our attention. All osmium in 
it is represented by an isotope 187Os, which 
collects in the course of geological time through 
the β– decay of 187Re. On this basis it seems 
unlikely that molybdenite could capture any 
amount of hassium of importance, if this element 
occurs naturally. Thus, one should either call 
into question the results of papers [2–4, 10, 11] 
or infer that the isotope 271Hs is the decay 
product of an isotope of some other superheavy 
element. A hypothetical long-lived β– active 
isotope 271Bh (bohrium, element 107) could be 
such an isotope. Taking into account that Bh is a 
homologue of Re [22], while Re is usually 
contained in molybdenite in large quantities 
(tenth fractions of percent), one might expect 
that Bh, if any is in nature, will be picked up by 
the crystal lattice of this mineral during the 
formation of molybdenite. 
To put it differently, the presence of Hs in 
molybdenites suggests the existence of 
sufficiently long-lived β–  active 271Bh or of 271Sg 
(seaborgium, element 106), molybdenum’s 
homologue, which through two β–  decays goes 
into 271Hs. If this assumption is true, then the Hs 
presence in molybdenite finds a logical 
explanation from the viewpoint of the 
geochemical properties of this mineral. 
Osmiride is a natural osmium–iridium alloy 
admixed with other platinoids, which is 
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characteristic of ultrabasic rocks (peridotites). It 
is associated with the processes taking place in 
the Earth mantle [23–25 and the references 
therein]. Considering that Os is the basic element 
in this mineral, one should expect that Hs, if it 
exists in the Earth’s mantle, must be present in 
this mineral in significant amount along with Os. 
Assuming that the estimate of the 271Hs half-
life (2.5±0.5)×108  yr is true [2], then, essentially, 
all the 271Hs brought to the Earth during its 
formation, about 4.5 billion years ago, would 
have to decay. Superheavy elements are 
generated by supernova explosions and might be 
present in high-energy cosmic rays [26]. This 
suggests the existence of a continuous inflow to 
the Earth of superheavy elements, together with 
cosmic dust, which builds up as it traverses the 
solar system through the spiral arms of our 
galaxy. In an indirect way this fact may be 
indicated by 239Pu found in iron-manganese 
concretions on the floor of the Pacific Ocean and 
the Gulf of Finland [3]. Superheavy elements 
could penetrate the Earth’s mantle through the 
subduction of oceanic sediments (immersion of 
an oceanic plate into the Earth’s mantle in the 
descending branch of the mantle convection). 
This process of oceanic sediment entrance into 
the mantle was well documented through 
geological-geophysical and geochemical 
investigations [27–29 and the references 
therein]. 
Considering other ways Hs may end up in the 
Earth’s mantle, let us assume that Hs is a product 
of 271Bh β– decay. According to current 
geochemical concepts, Re is concentrated 
principally in the Earth’s metallic core [30, 31]. 
From this it may be suggested that the core is 
enriched with 271Bh and its decay product is 
271Hs. Some authors are of the opinion that the 
core matter, enriched with the radiogenic isotope 
187Os (and correspondingly with 271Hs, according 
to our assumption), may be brought to the 
Earth’s surface by ascending convective fluxes 
(plumes) [32]. Such an interpretation was 
proposed, in particular, for some osmirides [33]. 
Other authors deny the possibility in principle 
for matter exchange between the core and the 
upper mantle [34, 35] or suppose only a limited 
exchange [36]. An enrichment of volcanic rocks 
and osmirides with the radiogenic 187Os may also 
be attributed purely to the processes taking place 
in the upper mantle [37] (see an overview of the 
problem [38]). 
 
4. DISCUSSION 
 
From the preceding section it is seen that the 
hypothesis of the presence of Hs in natural 
minerals molybdenite and osmiride cannot be 
accepted without a number of additional ad hoc 
assumptions. Moreover, the decay chain 
(equation (1)) suggested in [4] might not be 
found in nature at all, since by the new data, 
263Rf decays by way of a spontaneous fission and 
not an α decay [12, 39]. Yet, accepting the 
hypothesis of the coexistence of long-lived 
isotopes Hs and Bh in molyb denite, one may 
assume the following chain of radioactive 
transformations: 
CmCf
BkEs
FmEs
MdLrDbBh
247251
251%)8(255
255%)92(255
%)3(259263267271
⎯→⎯⎯→⎯⎯⎯ →⎯
⎯→⎯⎯⎯ →⎯
⎯⎯ →⎯⎯→⎯⎯→⎯⎯→⎯
−
−
α
βα
αβ
αααα
(3) 
 
In this case the major portion of the decay 
products is made up from spontaneous fission 
fragments: 
⎯⎯ →⎯⎯→⎯⎯→⎯⎯→⎯ %)97(259263267271 sfMdLrDbBh ααα  
(4) 
 
⎯⎯⎯ →⎯⎯→⎯⎯→⎯⎯→⎯ − %)100(~263267271271 sfRfSgHsBh ααβ  
(5) 
 
The isotopes 271Bh, 271Hs, 267Sg, 267Db, and 
263Lr have not yet been produced experimentally, 
which is why the decay chains (3), (4), and (5) 
seem highly hypothetical. Thus, the idea of the 
presence of Hs long-lived isotopes in some 
natural objects [2–4] associated with the 
observed excess activity of 235U, 239Pu, and 
unidentified ~4.4-MeV 〈 activity in various 
natural samples cannot be accepted without 
additional assumptions. In view of the fact that 
the data of the papers [2–4, 10, 11] were not 
verified experimentally, such a check is the 
barest necessity. In the natural samples enriched 
with the hypothetical isotope 271Hs it is good to 
expect an anomalous enrichment with the 
isotope 235U, while in the ancient samples 
(hundred millions - billions of years) one might 
 4
expect, in addition to the above, an enrichment 
with 207Pb. Besides, isotope shifts must be 
observed for Kr, Xe, Zr, and other elements 
originated during spontaneous fission. Prior to 
the verification of these effects by direct mass-
spectroscopic methods, attempts to interpret the 
results of [2–4, 10, 11] in the context of the 
existence of superheavy elements in nature are 
likely to be inadvisable. 
 
5. CONCLUSIONS 
 
A hypothesis, discussed in the literature [1–
4, 10, 11], of the existence in natural samples of 
the longlived isotope Hs, based on α-
spectrometric experimental data, has been 
considered. From the geochemical properties of 
Os (homologue of Hs) and Re (homologue of 
Bh) it has been concluded that these 
experimental data can be accounted for by 
making an assumption on the existence of the 
isobaric pair 271Bh–271Hs. This assumption must 
be verified by measuring the isotope shifts of U, 
Pb, Kr, Xe, and Zr in natural objects (for 
example, molybdenites) by way of direct mass-
spectroscopic measurements. 
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